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1 . Applicant's amendment filed on August 9, 2006, in response to the Final Office Action 
dated on June 13, 2006, is acknowledged. Claims 1-55, 71, and 103 were cancelled. Claims 56, 
69, 90, and 102 were amended, new claims 1 17-124 were added. 

2. Accordingly, Claims 56-70, 72-102 and 104-124 are pending. 

EXAMINER'S AMENDMENT 

3. An examiner's Amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

4. Authorization for this Examiner's Amendment was given in a telephone interview with 
Applicant's representative Christine Lekutis on August 22, 2006. 

5. Amend following claims: 

56. A method of making a modified hepadnavirus core antigen comprising: 

providing a first nucleic acid encoding a heterologous antigen, wherein said heterologous 

antigen is 50 or fewer amino acids in length and has an isoelectric point greater than or equal to 

7.0; 

providing a second nucleic acid encoding a hepadnavirus core antigen, wherein said 
hepadnavirus core antigen is selected from the group consisting of a woodchuck hepadnavirus 
core antigen, a ground squirrel hepadnavirus core antigen and a human hepadnavirus core 
antigen; 
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d e t e rmining that th e iso e l e ctric point of said h e t e rologous antig e n e ncod e d by said first 
nucleic acid is gr e at e r than or e qual to 7,0, and adding altering nucleotides that e ncod e an acidic 
amino acid to said of said first nucleic acid to reduce said isoelectric point of said heterologous 
antigen below 7.0; 

combining said first and second nucleic acids, wherein said combining comprises placing 
said first and second nucleic acids in operable combination such that said heterologous antigen is 
expressable within said within an immunodominant loop or said within an alpha-helix adjacent 
to said immunodominant loop; and 

expressing said first and second nucleic acids to produce a modified hepadnavirus core 
antigen comprising the amino acids encoded by said first and second nucleic acids. 

57. The method of Claim 56, wherein in the absence of said adding altering nucleotides, 
expression of said modified hepadnavirus core antigen yields 25 fold or less particles than does 
expression of a wild type hepadnavirus core antigen. 

58. The method of Claim 56, wherein after adding said altering nucleotides to said first 
nucl e ic acid , said heterologous antigen encoded by said first nucleic acid is determined to have 
an isoelectric point in the range of 3.0 - 5.0. 

59. The method of Claim 56, wherein said adding altering nucleotides that encod e an 
acidic amino acid results in a substitution of a non-acidic amino acid residue within said 
heterologous antigen, with said with an acidic amino acid residue. 
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61 . The method of Claim 56, wherein said adding altering nucleotides that encod e an 
acidic amino acid results in an insertion of said at least one acidic amino acid residue. 

62. The method of Claim 61, wherein said adding nucl e otid es that e ncode an acidic 
amino acid r e sults in at least one acidic amino acid that flanks residue flanks one side of said 
heterologous antigen. 

63. The method of Claim 62 Claim 61 , wherein said at least one acidic amino acid 
residue is a link e r that flanks flank both sides of said heterologous antigen. 

69. A method of making a modified hepadnavirus core antigen comprising: 
providing a first nucleic acid encoding a heterologous antigen, wherein said heterologous 
antigen is 50 or fewer amino acids in length and has an isoelectric point greater than or equal to 

7.0; 

providing a second nucleic acid encoding a hepadnavirus core antigen, wherein said 
hepadnavirus core antigen is selected from the group consisting of a woodchuck hepadnavirus 
core antigen, a ground squirrel hepadnavirus core antigen and a human hepadnavirus core 
antigen; 

d e t e rmining that th e iso e l e ctric point of said het e rologou s antig e n e ncod e d by said first 
nucl e ic acid is gr e at e r than or e qual to 7.0, and adding altering nucleotides that e ncod e an acidic 
amino acid to s aid of said second nucleic acid at a position encoding a residue within an 
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immunodominant loop of said hepadnavirus core antigen or within an alpha-helix adjacent to 
said immunodominant loop; 

combining said first and second nucleic acids, wherein said combining comprises placing 
said first and second nucleic acids in operable combination such that said heterologous antigen is 
expressable within said immunodominant loop or said alpha-helix adjacent to said 
immunodominant loop; and 

expressing said first and second nucleic acids to produce a modified hepadnavirus core 
antigen comprising the amino acids encoded by said first and second nucleic acids. 

70. (currently amended) The method of Claim 69, wherein in the absence of said adding 
altering nucleotides, expression of said modified hepadnavirus core antigen yields 25 fold or less 
particles than does expression of a wild type hepadnavirus core antigen. 

74. The method of Claim 69, wherein said adding altering nucleotides that e ncod e an 
acidic amino acid results in a substitution of a non-acidic amino acid residue within said 
hepadnavirus core antigen, with said with an acidic amino acid residue. 



76. The method of Claim 69, wherein said adding altering nucleotides that e ncod e an 
a c idic amino acid results in an insertion of said at least one acidic amino acid residue. 
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77. The method of Claim 76, wherein said adding nucl e otid e s that encode an acidic 
amino acid r e sults in at least one acidic amino acid residue is within said immunodominant loop 
of said hepadnavirus core antigen. 

78. The method of Claim 76, wherein said adding nucl e otid e s that e ncod e an acidic 
amino acid r e sults in at least one acidic amino acid residue is within said alpha helix adjacent to 
said immunodominant loop. 

79. The method of Claim 76, wherein said adding nucl e otid e s that e ncod e an acidic 
amino acid r e sults in at least one acidic amino acid that flanks residue flanks one side of said 
heterologous antigen. 

80. The method of Claim 79 Claim 76 , wherein said at least one acidic amino acid 
residue is a link e r that flanks flank both sides of said heterologous antigen. 

90. A method of making a nucleic acid that encodes a modified hepadnavirus core 
antigen comprising: 

providing a first nucleic acid encoding a heterologous antigen, wherein said heterologous 
antigen is 50 or fewer amino acids in length and has an isoelectric point greater than or equal to 
7.0; 

providing a second nucleic acid encoding a hepadnavirus core antigen, wherein said 
hepadnavirus core antigen is selected from the group consisting of a woodchuck hepadnavirus 
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core antigen, a ground squirrel hepadnavirus core antigen and a human hepadnavirus core 
antigen; 

det e rmining that th e iso e l e ctric point of said het e rologous antig e n e ncod e d by said first 
nucl e ic acid is gr e at e r than or e qual to 7.0, and adding altering nucleotides that e ncod e an acidic 
amino acid to said of said first nucleic acid to reduce said isoelectric point of said heterologous 
antigen below 7.0; and 

combining said first and second nucleic acids so as to produce said nucleic acid that 
encodes said modified hepadnavirus core antigen, wherein said combining comprises placing 
said first and second nucleic acids in operable combination such that said heterologous antigen is 
expressable within said within an immunodominant loop or saki within an alpha-helix adjacent 
to said immunodominant loop. 

91 . The method of Claim 90, wherein after adding said altering nucleotides, said 
heterologous antigen is determined to have an isoelectric point in the range of 3.0 - 5.0. 

92. The method of Claim 90, wherein said adding altering nucleotides that e ncod e an 
acidic amino acid results in a substitution of a non-acidic amino acid residue within said 
heterologous antigen, with said with an acidic amino acid residue. 



94. The method of Claim 90, wherein said adding altering nucleotides that e ncode an 
acidic amino acid results in an insertion of said at least one acidic amino acid residue. 
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95. The method of Claim 94, wherein said adding nucl e otid e s that e ncod e an acidic 
amino acid r e sults in at least one acidic amino acid that flank s residue flanks one side of said 
heterologous antigen. 

96. The method of Claim 95 Claim 94 , wherein said at least one acidic amino acid 
residue is a link e r that flanks flank both sides of said heterologous antigen. 

102. A method of making a nucleic acid that encodes a modified hepadnavirus core 
antigen comprising: 

providing a first nucleic acid encoding a heterologous antigen, wherein said heterologous 
antigen is 50 or fewer amino acids in length and has an isoelectric point greater than or equal to 
7.0; 

providing a second nucleic acid encoding a hepadnavirus core antigen, wherein said 
hepadnavirus core antigen is selected from the group consisting of a woodchuck hepadnavirus 
core antigen, a ground squirrel hepadnavirus core antigen and a human hepadnavirus core 
antigen; 

d e t e rmining that th e iso e l e ctric point of said h e t e rologous antig e n e ncod e d by said first 
nucl e ic acid is gr e ater than or e qual to 7.0, and adding alterinR nucleotides that e ncod e an acidic 
amino acid to said of said second nucleic acid at a position encoding a residue within an 
immunodominant loop of said hepadnavirus core antigen or within an alpha-helix adjacent to 
said immunodominant loop; and 
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combining said first and second nucleic acids so as to produce said nucleic acid that 
encodes said modified hepadnavirus core antigen, wherein said combining comprises placing 
said first and second nucleic acids in operable combination such that said heterologous antigen is 
expressable within said immunodominant loop or said alpha-helix adjacent to said 
immunodominant loop. 

106. The method of Claim 102, wherein said adding altering nucleotides that e ncod e an 
acidic amin o a c id results in a substitution of a non-acidic amino acid residue within said 
hepadnavirus core antigen, with said with an acidic amino acid residue. 

108. The method of Claim 102, wherein said adding altering nucleotides that e ncode an 
acidic amino acid results in an insertion of sakl at least one acidic amino acid residue. 

109. The method of Claim 108, wherein said adding nucleotid e s that e ncod e an acidic 
amino acid r e sults in at least one acidic amino acid residue is within said immunodominant loop 
of said hepadnavirus core antigen. 



110. The method of Claim 108, wherein said adding nucleotid e s that e ncod e an acidic 
amino acid r e sult s in at least one acidic amino acid residue is within said alpha helix adjacent to 
said immunodominant loop. 
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111. The method of Claim 108, wherein said adding nucl e otid es that e ncod e an acidic 
amino acid r e sults in at least one acidic amino acid that flank s residue flanks one side of said 
heterologous antigen. 

112. The method of Claim 1 1 1 Claim 108 , wherein said at least one acidic amino acid 
residue is a link e r that flanks flank both sides of said heterologous antigen. 

1 18. The method of Claim 56, wherein said heterologous antigen is l es s than 20 or fewer 
amino acids in lenRth . 

6. The following is an examiner's statement of reasons for allowance: 

(1) The rejection of claims 56-1 16 under 35 U.S.C. §112, first paragraph, as failing to 
comply with the written description requirement is withdrawn in view of the amendment to the 
claims. 

(2) The rejection of claims 56-1 16 under 35 U.S.C. 1 12, first paragraph for failing to 
comply with the enablement requirement is withdrawn in view of the amendment to the claims. 

(3) Rejection of claims 56-66, 68-83, 85-99 and 101-115 under 35 U. S. C. 102(b) is 
withdrawn in view of the amendment to the claims and Applicant's argument. 

(4) Rejection of claims 56-1 16 under 35 U. S. C. 103(a) is withdrawn in view of the 
amendment to the claims and Applicant's argument. 

(5) The rejection of claims 56-1 16 under the nonstatutory double patenting over claims 
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25-30 of copending Application No. 10/630,070 is withdrawn in view of the cancellation of 
claims 25-30 of copending Application No, 10/630,070 

7. The instant invention is directed to a method of making a modified hepadnavirus core 
antigen comprising foreign antigens by altering a foreign antigen so that the isoelectric point of 
the antigen is blow 7.0 and incorporating the foreign antigen into said core antigen, wherein said 
hepadnavirus core antigen is selected from the group consisting of a woodchuck hepadnavirus 
core antigen (WHcAg), a ground squirrel hepadnavirus core antigen (GSHcAg) and a human 
hepadnavirus core antigen (HBcAg). 

8. One of the closest prior arts cited in the application is Birketfs (US 6,231,864). 
Birkett teaches a strategically modified hepatitis B core protein to include a T cell epitope. 
Birkett teaches the sequence similarity between HBcAg and WHcAg. However, Birkett does not 
teach or suggest modifying amino acid residues of antigen so that the inserting heterologous 
antigen has a pi below 7.0. 

9. Other art cited in the application includes Pumpens. Pumpens teaches the utility of human 
hepatitis B virus core antigen particles as epitope carriers. Pumpens teaches that human hepatitis 
B virus core antigen shows strong conservation with hepatitis core antigen sequences from other 
species, including WHV, GSHV (See page 64, col. 2), but does not teach and suggest a method 
of making a modified core antigen from other species as a carrier, including WHcAg and 
GSHcAg, as claimed by instant application. The reference also does not teach inserting a 
heterologous antigen that has a pi below 7.0 
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10. The Examiner is not aware of any suggestion in the prior art of the record that teaches 
and suggests a method of making a modified hepadnavirus core antigen by altering a foreign 
antigen so that the isoelectric point of the antigen is blow 7.0 and incorporating the foreign 
antigen into said core antigen, nor use of WHsAg and GSHcAg as a carrier, 

1 1 . Accordingly, claims 56-124 are allowed. 



12. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bo Peng, Ph.D. whose telephone number is 571-272-5542. The 
examiner can normally be reached on M-F, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bruce Campell, Ph.D. can be reached on 571-272-0974. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Bo Peng, Ph.D. 
8/25/06 




MARY E. M0SHER, PH.D. 
PRIMARY EXAMINER 



